[Left ventricular function during hypoxia--II: Effects of intramyocardial pH].
We investigated the effects of intramyocardial acidosis on cardiac function during hypoxia in mongrel dogs (n = 50). Intramyocardial pH in subendocardium of left ventricle was measured continuously using a pH electrode. During hypoxia (PaO2 = 20 mmHg) caused by inhalation of low oxygen fraction, intramyocardial pH decreased significantly following initial enhancement. Intramyocardial pH correlated significantly with arterial pH, base excess, lactic acid (LA) levels, coronary venous PcO2, and coronary venous-arterial PcO2 difference. There were significant correlations between intramyocardial pH with maximum rate of rise of left ventricular pressure (LV dp/dt max), left ventricular end-diastolic pressure (LVEDP), LVEDP/LVP and the time constant of exponential isovolumic left ventricular pressure fall. High arterial LA levels tended to cease myocardial LA uptake and production, turning LA balance into zero. LV dp/dt max was low in such a condition. Myocardial LA production decreased intramyocardial pH, but LV dp/dt max was maintained at high levels of LA production. These observations suggest that myocardial LA production maintains left ventricular function with the increase of ATP by acceleration of anaerobic glycolysis. In conclusion, during hypoxia, intramyocardial acidosis was caused by the increase of arterial LA level, myocardial anaerobic glycolysis and ATP breakdown, and it worsened left ventricular contractile function and relaxation. Arterial LA levels can play a major part in intramyocardial acidosis, but the increase in myocardial LA production might be beneficial to left ventricular contractile function.